Novel Sulfated Lymphocyte Homing Receptors and Their Control by a Core1 Extension
Core2GlcNAcT-I in mice is associated with retention of gosaccharide a after removal of fucose ( Figure 1E ), and then to core1 oligosaccharide, Gal␤1→3GalNAc, after wild-type MECA-79 expression and normal lymphocyte homing activities (Ellies et al., 1998 2000) charides demonstrated that oligosaccharide b contains both terminal and 3-O-substituted galactoses ( Figure 1I ) may compensate for loss of Core2GlcNAcT-I in HEV of the mutant mice, or that oligosaccharides distinct from in contrast to core2 oligosaccharides, which contain only terminal galactoses ( Figure 1H ). Together, these core2 branched oligosaccharides may function as L-selectin ligands in HEV.
results demonstrate that oligosaccharide b is Gal␤1→4 (Fuc␣1→3)GlcNAc␤1→3Gal␤1→3GalNAc. To determine To address these issues, we have defined the oligosaccharide structures remaining in PNAd present in the positions of sialic acid and sulfate attachment, intact oligosaccharides from Core2GlcNAcT-I ⌬ mice were seCore2GlcNAcT-I null mice (Core2GlcNAcT-I ⌬ ) and identify L-selectin ligands as sialylated and fucosylated quentially digested with specific glycosidases, including ␤-hexosaminidase A that cleaves both 6-sulfated forms of a sulfated extended core1 O-glycan, Gal␤1→4 (sulfo→6)GlcNAc␤1→3Gal␤1→3GalNAc. Chemical synand unsulfated N-acetylglucosamine, producing core1 oligosaccharide (data not shown). These results taken thesis of this glycan led to the discovery that it corresponds to the MECA-79 epitope. A newly cloned, together demonstrate that sulfated, extended core1 oligosaccharides of NeuNAc␣2→3Gal␤1→4[ϮFuc␣1→3 HEV-expressed core1 extension-␤1,3-N-acetylglucosaminyltransferase (Core1-␤3GlcNAcT) confers the expression (Sulfo→6)]GlcNAc␤1→3Gal␤1→3GalNAc constitute the majority of the oligosaccharides elaborated by Coreof 6-sulfo sLe x in the extended core1 oligosaccharides, promoting potent L-selectin-dependent adhesion. Ex2GlcNAcT-I ⌬ HEV. It is noteworthy that no core2 branched oligosaccharides were detected. tended core 1-based L-selectin ligands are also implicated as prominent L-selectin ligands expressed by the HEV in wild-type since MECA-79 antibody treatIsolation of cDNA Encoding Core1 Extending ment significantly reduces the lymphocyte adhesion to ␤1,3-N-Acetylglucosaminyltransferase GlyCAM-1 from wild-type mouse HEV. Core1-␤3GlcNAcT
The identification of extended core1 glycans expressed and its cognate extended core1 O-glycans therefore by Core2GlcNAcT-I ⌬ HEV predicted the existence of a play dominant roles in L-selectin ligand biosynthesis, relevant Core1-␤3GlcNAcT. Previous work demonstrating lymphocyte homing, and lymphocyte trafficking. a weak but discernable homology among three ␤1,3-galactosyltransferases (␤3GalT) and one ␤3GlcNAcT ( Core2GlcNAcT-I and Core1-␤3GlcNAcT yielded signifi- cantly greater lymphocyte adhesion than 6-sulfo sLe x whereas virtually all adhesion to Core2GlcNAcT-I ⌬ GlyCAM-1 is inhibited (Figures 7B and 7C) . These results expressed in either extended core1 oligosaccharides or core2 branched oligosaccharides alone ( Figure 7A ).
indicate that MECA-79-reactive 6-sulfo extended core1 structures account for almost all of the L-selectin ligands These results indicate that Core1-␤3GlcNAcT contributes to the synthesis of L-selectin ligands, and infer that in the Core2GlcNAcT-I ⌬ mouse, and a large portion of the L-selectin ligands in the wild-type mouse. biantennary oligosaccharides containing both extended core1 and core2 branches can, under some circumstance, operationally synergize to promote optimal Discussion L-selectin ligand activity.
To determine the contribution of extended core1 Structures of oligosaccharide ligands that are elaborated by HEV have remained elusive despite the cloning O-glycans to L-selectin counterreceptor activity, we isolated GlyCAM-1 from the serum of Core2GlcNAcT-I ⌬ and and analysis of numerous putative L-selectin counterreceptors. Ablation of counterreceptors such as GlyCAM-1 wild-type mice, and used it as an adhesion substrate in parallel plate flow chamber assays. In experiments and CD34 has not been useful in defining these oligosaccharides due to the number of highly glycosylated where the amounts of wild-type and Core2GlcNAcT-I Once we obtained these two plates, they were divided and treated scribed before (Berg et al., 1993) .
with different concentrations of MECA-79 antibody before rolling assays.
Transfection and Metabolic Cell Labeling
Lymphocytes were initially introduced into the flow chamber at a CHO cells were stably transfected with CD34, Fuc-TVII, and human wall shear stress of 5 dynes/cm 2 for 15 s, followed by the termination LSST. Cells expressing sialyl Lewis x and CD34 were selected after of flow to allow the cells to adhere under static conditions. Flow immunostaining. Cells expressing LSST were then sorted for MECArate was then reinitiated at the shear forces indicated in Figure 7 . 79-positive staining when they were transiently transfected with Image analysis was performed and analyzed as described (Ellies et Core1-␤3GlcNAcT. These cells were further stably transfected with al., 1998). Core1-␤3GlcNAcT or Core2GlcNAcT-I alone or with both. Those cells expressing Core1-␤3GlcNAcT and Core2GlcNAcT-I were iso
